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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

[Claim(s)] 

[Claim 1] The steering torque sensor which detects the steering torque of a steering 
system, and the motor which makes the steering auxiliary force act on a steering system, 
A target current setting means to determine the target current signal which drives said 
motor based on the steering torque signal from said steering torque sensor, And the 
control means which consists of proportionality and an integral control means which 
controlled said motor based on the deflection of the target current signal from this 
target current setting means, and the motor current signal from a motor current 
detection means, and was equipped with the proportional element and the integral 
element at least, In ******** electromotive power-steering equipment said control 
means Electric power-steering equipment characterized by having a proportionality / 
integral multiplier setting means to set up greatly the proportional sensitivity of said 
proportional element, and the integral gain of said integral element rather than the 
time of the low vehicle speed based on the vehicle speed signal from the speed sensor 
which detects the rate of a car at the time of the high vehicle speed. 

[Claim 2] The steering torque sensor which detects the steering torque of a steering 
system, and the motor which makes the steering auxiliary force act on a steering system, 
A target current setting means to determine the target current signal which drives said 
motor based on the steering torque signal from said steering torque sensor, A deflection 
operation means to calculate the deflection of the target current signal from this target 
current setting means, and the motor current signal from a motor current detection 
means, and to output a deflection signal, In electromotive power-steering equipment 
equipped with the control means which consists of proportionality and an integral 
control means which controlled said motor based on said deflection signal, and was 
equipped with the proportional element and the integral element at least Said control 
means is electric power-steering equipment characterized by having an amendment 
means to set up said deflection signal greatly rather than the time of the low vehicle 
speed based on the vehicle speed signal from the speed sensor which detects the rate of 
a car at the time of the high vehicle speed between said deflection operation means, and 
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said proportionality and integral control means. 

[Claim 3] The steering torque sensor which detects the steering torque of a steering 
system, and the motor which makes the steering auxiliary force act on a steering system, 
A target current setting means to determine the target current signal which drives said 
motor based on the steering torque signal from said steering torque sensor, A deflection 
operation means to calculate the deflection of the target current signal from this target 
current setting means, and the motor current signal from a motor current detection 
means, and to output a deflection signal, In electromotive power-steering equipment 
equipped with the control means which consists of proportionality and an integral 
control means which controlled said motor based on said deflection signal, and was 
equipped with the proportional element and the integral element at least Said control 
means is electric power-steering equipment characterized by having an amendment 
means to set up greatly said target current signal and said motor current signal rather 
than the time of the low vehicle speed based on the vehicle speed signal from the speed 
sensor which detects the rate of a car at the time of the high vehicle speed, respectively. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is made to act on a steering system by making 
power of a motor into the steering auxiliary force, and relates to the electric 
power-steering equipment which mitigates the control force of a driver, especially 
prevents the sound of a steering system, and generating of vibration in the low vehicle 
speed field of a car, and relates to the electric power-steering equipment which improves 
control-response nature of a steering system in the high vehicle speed field of a car. 
[0002] 

[Description of the Prior Art] In conventional electric power-steering equipment, the 
steering torque generated with handle actuation of a driver is detected by the steering 
torque sensor. The detected steering torque signal is changed into the target current 
signal which drives a motor. The signal which performed PI (proportionality and 
integral) or PID (proportionality, integral, and differential) control to the deflection 
signal of a target current signal and the motor current signal corresponding to the 
motor current which actually flows to a motor is generated. The thing drive [ thing ] a 
motor with the motor control signal (for example, PWM signal) generated based on this 
signal, and it was made to make the steering auxiliary force act on a steering system is 
known. 

[0003] Such conventional electric power-steering equipment is controlled so that a 
motor current signal is made to feed back to a target current signal (negative feedback) 
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and a deflection signal is promptly set to 0 for PI or the configuration which carries out 
PID control, a motor current is converged on the value set up with the target current 
signal, a motor is driven, and the steering auxiliary force corresponding to a steering 
torque signal is acquired. 

[0004] The important section block block diagram of conventional electric 
power-steering equipment is shown in drawing 7 . In addition, drawing 7 shows the 
example which performed PI (proportionality and integral) control to the control system. 
In drawing 7 , electric power-steering equipment 50 consists of the steering torque 
sensor 12, a speed sensor 14, a control means 51, a motor driving means 16, a motor 
current detection means 18, and a motor 10. 

[0005] A control means 51 consists of various operation means, a comparison / 
processing means, memory, etc. on the basis of a microprocessor, and is equipped with 
the target current setting means 52, the deflection operation means 53, proportionality 
and an integral control means 54, and the control signal generating means 55. 
[0006] The steering torque sensor 12 detects the steering torque corresponding to 
handle actuation of a driver as an electrical signal of an analog, and the steering torque 
signal TS is supplied to the target current setting means 52. A speed sensor 14 is 
detected as an electric pulse signal of the frequency corresponding to the rate of a car, 
and a vehicle speed signal VS is supplied to the target current setting means 52. 
[0007] A target current setting means 52 changes into a digital steering torque signal 
TD the steering torque signal TS supplied from the steering torque sensor 12, changes it 
into this steering torque signal TD and the target current signal IMS beforehand set up 
based on the vehicle speed signal VS supplied from a speed sensor 14, and it is 
constituted so that the target current signal IMS over the steering torque signal TD 
which made the parameter the vehicle speed VS (VL, VM, VH) may output to a 
deflection operation means 53. 

[0008] The steering torque (signal TD)-target current signal (IMS) property Fig. (table 
1) which made the vehicle speed the parameter at drawing 8 is shown. In drawing 8 , 
the vehicle speed VL, VM, and VH shows a low vehicle speed field, an inside vehicle 
speed field, and a high vehicle speed field, respectively, and even if the steering torque 
signal TD is the same, the vehicle speed VS follows on increasing (VL->VM->VH), and 
the target current signal IMS is beforehand set up so that it may decrease. 
[0009] Thus, in a low vehicle speed field (VS=VL), a motor 10 is driven with the big 
motor current IM corresponding to the target current signal IMS, the sufficiently big 
steering auxiliary force is acquired, and the target current setting means 52 drives a 
motor 10 with the small motor current IM corresponding to the target current signal 
IMS, suppresses the steering auxiliary force, and on the other hand, it consists of high 
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vehicle speed fields (VS=VH) so that the stability of steering may be acquired. 
[00101 The deflection operation means 53 is detected by the target current signal IMS 
and the motor current detection means 18, the deflection (= IMS-IMO) of the motor 
current signal IMO which was made to correspond to the motor current IM and was 
changed into the digital signal is calculated, and proportionality and the integral 
control means 54 are provided with deflection signal deltaL 

[0011] Proportionality and the integral control means 54 carry out parallel connection of 
the proportional element which doubles deflection signal deltal proportional sensitivity 
KP, and the integral element which carries out integral control of the deflection signal 
deltal (=IMS-IMO) by the integral gain ip, and is constituted, proportionality and an 
integration operator are performed to deflection signal deltal, and proportionality / 
integral signal IPI is supplied to the control signal generating means 55. 
Proportionality / integral signal IPI is expressed with several 1 using proportional 
sensitivity KP and the integral gain KI. 
[0012] 

[Equation 1] IPI=KP*deltaI+(KI/p) *deltal, however p are a Heaviside operator [0013]. 
In addition, the motor current signal IMO (it corresponds to the motor current IM) can 
be promptly completed as the target current signal IMS by setting up greatly the value 
of proportional sensitivity KP and the integral gain KI (deflection signal deltal=0). 
[0014] It has an PWM (Pulse Density Modulation) signal generation means, the PWM 
signal VPWM corresponding to the magnitude and the direction of proportionality / 
integral signal IPI is supplied to the motor driving means 16 as a motor control signal 
VO, and a motor 10 drives the control signal generating means 55 on the motor 
electrical potential difference VM from the motor driving means 16. 
[0015] Moreover, although a motor 10 drives with the motor control signal VO and the 
motor current IM flows, the motor current signal IMO with which the motor current 
detection means 18 detected the motor current IM, and corresponded returns to the 
deflection operation means 53. 

[0016] Thus, since conventional electric power-steering equipment 50 was constituted so 
that the motor current IM might be made to feed back ******** ^ Q ^he target current 
signal IMS (negative feedback) and proportionality and integral control might be 
performed to deflection signal deltal, the motor current signal IMO is promptly 
completed as the target current signal IMS, the motor power corresponding to steering 
torque is obtained, and it becomes possible to make the steering auxiliary force of a good 
request of responsibility act on a steering system of it. 
[0017] 

[Problem(s) to be Solved by the Invention] Since the proportional sensitivity KP of 
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proportionality and the integral control means 54 and the value of the integral gain KI 
are set as constant value to the vehicle speed, in the case where it runs in the case 
where a car runs in the low vehicle speed field VL, and the high vehicle speed field VH, 
car behavior differs and conventional electric power-steering equipment 50 has the 
following technical problems. 

[0018] Since the target current signal IMS is set as the large value as shown in drawing 
8 R> 8 when a car runs in the low vehicle speed field VL, when proportional sensitivity 
KP and integral gain KI are enlarged, the technical problem which the sound which the 
gain of a control means 51 becomes high beyond the need, and originates in a steering 
system at a noise etc., and vibration generate occurs. 

[0019] Moreover, when a car runs in the high vehicle speed field VH and proportional 
sensitivity KP and integral gain KI are made small since the target current signal IMS 
is set as the small value, delay is produced in the response of a control means 51, after 
carrying out handle actuation before a wheel steers, there is a time lag, and the 
technical problem to which control-response nature falls occurs. 

[0020] Generally, while the steering auxiliary force at the time of a stop and low-speed 
transit in which a steering property is big is required, reduction of the sound generated 
in a steering system or vibration is required. However, about the control-response 
nature at the time of a stop and low-speed transit, there is an inclination which is not 
somewhat worrisome at the latest. 

[0021] On the other hand, although quick control-response nature is required at the 
time of high-speed transit, the big steering auxiliary force is not needed. Moreover, since 
the sound and vibration which are generated in a steering system at the time of 
high-speed transit are masked by load NOISU etc., they are in the inclination which is 
not worried. 

[0022] It is in having been made in order that this invention might solve such a 
technical problem, being that purpose at the stop and low-speed transit time, it 
preventing the sound of a steering system, and generating of vibration, speeding up the 
control-response nature at the time of high-speed transit, and offering the good electric 
power-steering equipment of a steering feeling. 
[0023] 

[Means for Solving the Problem] The control means of the electric power-steering 
equipment applied to claim 1 in order to solve said technical problem is characterized by 
having a proportionality / integral multiplier setting means to set up greatly the 
proportional sensitivity of a proportional element, and the integral gain of an integral 
element rather than the time of the low vehicle speed based on the vehicle speed signal 
from the speed sensor which detects the rate of a car at the time of the high vehicle 
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speed. 

[0024] Moreover, the control means of the electric power-steering equipment concerning 
claim 2 is characterized by having an amendment means to set up a deflection signal 
greatly rather than the time of the low vehicle speed between a deflection operation 
means, and proportionality and an integral control means based on the vehicle speed 
signal from the speed sensor which detects the rate of a car at the time of the high 
vehicle speed. 

[0025] Furthermore, the control means of the electric power-steering equipment 
concerning claim 3 is characterized by having an amendment means to set up greatly a 
target current signal and said motor current signal rather than the time of the low 
vehicle speed based on the vehicle speed signal from the speed sensor which detects the 
rate of a car at the time of the high vehicle speed, respectively. 
[0026] 

[Function] It can make quick control-response nature at the time of high-speed transit 
while it prevents the sound at the time of low-speed transit, and vibration, since the 
electric power-steering equipment concerning claim 1 was equipped with a 
proportionality / integral multiplier setting means to set greatly the proportional 
sensitivity of a proportional element, and the integral gain of an integral element as a 
control means rather than the time of the low vehicle speed based on the vehicle speed 
signal from the speed sensor which detects the rate of a car at the time of the high 
vehicle speed. 

[0027] Moreover, it can make quick control-response nature at the time of high-speed 
transit while it prevents the sound at the time of low-speed transit, and vibration, since 
the electric power-steering equipment concerning claim 2 was equipped with an 
amendment means set a deflection signal as a control means greatly rather than the 
time of the low vehicle speed between a deflection operation means, and proportionality 
and an integral control means based on the vehicle speed signal from the speed sensor 
which detects the rate of a car at the time of the high vehicle speed. 

[0028] Furthermore, it can make quick control-response nature at the time of 
high-speed transit while it prevents the sound at the time of low-speed transit, and 
vibration, since the electric power-steering equipment concerning claim 3 was equipped 
with an amendment means to set greatly a target current signal and said motor current 
signal as a control means rather than the time of the low vehicle speed based on the 
vehicle speed signal from the speed sensor which detects the rate of a car at the time of 
the high vehicle speed, respectively. 
[0029] 

[Example] Hereafter, the example of this invention is explained based on an 
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accompanying drawing. In addition, this invention is set up so that it may become a big 
value at the increment in the vehicle speed with the proportional sensitivity and 
integral gain of PI (proportionality and integral) control of a control system, the 
sufficiently big steering auxiliary force is acquired at the time of low-speed transit, and 
the steering property that a response is quick is acquired at the time of high-speed 
transit. 

[0030] Drawing 1 is the whole electric power-steering equipment block diagram 
concerning this invention. In drawing 1 , electric power-steering equipment 1 is 
connected with pinion 5a of the rack & pinion device 5 established in the steering 
gearbox 4 through the connecting shaft 3 which equipped with universal joints 3a and 
3b the steering shaft 2 prepared in the steering wheel 17 in one, and constitutes the 
manual control-force generating means 6. 

[0031] It has rack gear-tooth 7a which gears to pinion 5a, and, as for the rack shaft 7 
which reciprocates by these engagement, the front wheel 9 on either side as a rolling 
ring is connected with the both ends through a tie rod 8. 

[0032] Thus, at the time of steering wheel 17 steering, a front wheel 9 is rolled with a 
manual steering through the manual control-force generating means 6 of the usual 
rack-and-pinion type, and the sense of a car is changed. 

[0033] In order to mitigate the control force by the manual control-force generating 
means 6, the motor 10 which supplies the steering auxiliary force is arranged in same 
axle with the rack shaft 7, is changed into a thrust through the ball-thread device 11 
prepared in the rack shaft 7 and the same axle, and is made to act on the rack shaft 7 
(ball-thread shaft 11a). 

[0034] In the steering gearbox 4, the steering torque sensor 12 which detects the 
direction and magnitude of manual steering torque of a driver is arranged, and a control 
means 15 is provided with the steering torque signal TS of the analog electrical signal 
corresponding to the steering torque which the steering torque sensor 12 detected. 
[0035] Moreover, a speed sensor 14 is detected as an electric pulse signal of the 
frequency corresponding to the rate of a car, and provides a control means 15 with a 
vehicle speed signal VS. 

[0036] A control means 15 is constituted from various operation means, a processing 
means, a signal generation means, memory, etc. on the basis of a microprocessor, 
generates the motor control signal VO (for example, hybrid signal of an ON signal and 
an PWM signal) corresponding to the steering torque signal TS following a vehicle speed 
signal VS, and carries out drive control of the motor driving means 16. 
[0037] Moreover, a control means 15 is equipped with proportionality, an integral 
control means, and a proportionality / integral multiplier setting means to generate the 



7/19 



IDS PAT No.3152339 (08-332969) 



multiplier which a vehicle speed signal VS follows on increasing, and increases, changes 
the proportional sensitivity of the proportional element of proportionality and an 
integral control means, and the integral gain of an integral element by the multiplier of 
proportionality / integral multiplier setting means, and it controls them so that the 
steering property suitable for the vehicle speed is acquired. 

[0038] The motor driving means 16 is constituted from a bridge circuit which consists of 
a switching element of four power FET (field-effect transistor), outputs the motor 
electrical potential difference VM based on the motor control signal VO, and drives a 
motor 10. 

[0039] The motor current detection means 18 detects the motor current IM which 
actually flows to a motor 10, and feeds back the motor current signal IMO 
corresponding to the motor current IM to a control means 15 (negative feedback). 
[0040] Drawing 2 is the important section block block diagram of the electric 
power-steering equipment concerning claim 1. A control means 15 is equipped with the 
target current setting means 21, the deflection operation means 22, proportionality and 
an integral control means 23, the control signal generating means 27, and 
proportionality / integral multiplier setting means 28 in drawing 2 . 

[0041] In addition, since the target current setting means 21, the deflection operation 
means 22, and the control signal generating means 27 are the same configuration as the 
target current setting means 52, the deflection operation means 53, and the control 
signal generating means 55 which are shown in drawing 7 , respectively, and the same 
operation, they omit explanation. 

[0042] Proportionality and the integral control means 23 are equipped with the adder 
26 adding the output signal of the proportional element 24 which generates and carries 
out proportional control of the proportional sensitivity KP, the integral element 25 
which generates and carries out integral control of the integral gain KI, and a 
proportional element 24 and an integral element 25. 

[0043] Parallel connection of a proportional element 24 and the integral element 25 is 
carried out, and a proportional element 24 supplies the integral signal II which 
performed integral processing to which an integral element 25 has the integral gain KI 
for the proportionality signal IP which carried out the multiplication of the proportional 
sensitivity KP to deflection signal deltal in deflection signal deltal to an adder 26, 
respectively. 

[0044] Moreover, a proportional element 24 is equipped with the calculation function 
which carries out the multiplication of the proportionality coefficient KVP supplied from 
proportionality / integral multiplier setting means 28 to proportional sensitivity KP. On 
the other hand, an integral element 25 is equipped with the calculation function which 
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carries out the multiplication of the integral multiplier KVT supplied from 

proportionality / integral multiplier setting means 28 to the integral gain KI. 

[0045] An adder 26 adds the proportionality signal IP and the integral signal II, and 

outputs proportionality / integral signal IPI (=IP+II) to the control signal generating 

means 27. Proportionality / integral signal IPI in consideration of a proportionality 

coefficient KVP and the integral multiplier KVI is expressed with several 2. 

[0046] 

[Equation 2] 

IPI=KP*KVP*deltaI+(KI*KVI/p) *deltal [0047] Proportional sensitivity KP and the 
integral gain KI can be changed by carrying out the multiplication of the proportionality 
coefficient KVP to proportional sensitivity KP, and carrying out the multiplication of the 
integral multiplier KVI to the integral gain KI so that clearly from several 2. Moreover, 
since a proportionality coefficient KVP and the integral multiplier KVI are set up so 
that it may change corresponding to a vehicle speed signal VS, proportionality / integral 
signal IPI can be made into the controlled variable of a vehicle speed corresponding 
movement. 

[0048] It will be constituted from memory, such as ROM, and if a vehicle speed signal 
VS is supplied from a speed sensor 14, the associated data of the vehicle speed signal VS 
beforehand set up from the design value or the experimental value in memory, a 
proportionality coefficient KVP, and the integral multiplier KVI will be memorized, 
proportionality / integral multiplier setting means 28 reads the proportionality 
coefficient KVP and the integral multiplier KVI corresponding to a vehicle speed signal 
VS from the inside of memory, and a proportionality coefficient KVP will be supplied to 
a proportional element 24, and it will supply the integral multiplier KVI to an integral 
element 25, respectively. 

[0049] The proportionality coefficient KVP and the integral multiplier KVI 
corresponding to a vehicle speed signal VS can be set to either a different value or the 
same value KV (=KVP=KVI). 

[0050] The property Fig. of (vehicle speed signal VS)-proportionality / integral 
multiplier (KVP, KVI) is shown in drawing 3 . In addition, an example with equal 
proportionality coefficient KVP and integral multiplier KVI is shown. In the property 
Fig. of drawing 3 , when a vehicle speed signal VS is 0 (stop condition), a proportionality 
coefficient KVP and the integral multiplier KVI are set as 0.5. 

[0051] If a vehicle speed signal VS increases from a low vehicle speed field, it will set up 
so that a proportionality coefficient KVP and the integral multiplier KVI may also 
increase from 0.5 gradually, and if it becomes beyond the predetermined value VK of a 
high vehicle speed field (for example, 20km/h), it will set up so that a proportionality 
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coefficient KVP and the integral multiplier KVI may be set to 1.0. 

[0052] Thus, the electric power-steering equipment concerning claim 1 Have 
proportionality / integral multiplier setting means, and the proportionality coefficient 
KVP and the integral multiplier KVI of a big value are outputted with a small value and 
the high vehicle speed with the low vehicle speed. Since the proportional sensitivity KP 
and the integral gain KI of proportionality and an integral control means are restricted 
by the proportionality coefficient KVP and the integral multiplier KVI, respectively, at 
the time of low vehicle speed transit, generating of the sound resulting from a noise or 
vibration can be prevented, and control-response nature can be sped up at the time of 
high vehicle speed transit. 

[0053] Drawing 4 is the important section block block diagram of the electric 
power-steering equipment concerning claim 2. A control means 30 is equipped with the 
target current setting means 21, the deflection operation means 22, the amendment 
means 31, proportionality and an integral control means 32, and the control signal 
generating means 27 in drawing 4 . In addition, the point which replaced the control 
means 30 with proportionality / integral multiplier setting means 28, and was equipped 
with the amendment means 31 differs from the control means 15 shown in drawing 2 
fundamentally. 

[0054] In addition, since the target current setting means 21, the deflection operation 
means 22, and the control signal generating means 27 are the same configuration as the 
target current setting means 52, the deflection operation means 53, and the control 
signal generating means 55 which are shown in drawing 7 , respectively, and the same 
operation, they omit explanation. 

[0055] The amendment means 31 is equipped with memory, such as ROM, and a 
multiplication function, memorizes the associated data of the vehicle speed signal VS 
beforehand set up from the design value or the experimental value, and a correction 
factor HC, reads the correction factor HC corresponding to the vehicle speed signal VS 
supplied from a speed sensor 14 from memory, carries out multiplication processing 
(HC*deltaI) of the correction factor HC to deflection signal deltal, and supplies 
amendment deflection signal deltalC (=HC*deltaI) to proportionality and the 
integral-control means 32. 

[0056] A correction factor HC is set up so that it may increase corresponding to the 
increment in a vehicle speed signal VS, and it sets amendment deflection signal deltalC 
as a big value for amendment deflection signal deltalC at the time of a small value and 
high-speed transit at the time of a car halt and low-speed transit. 

[0057] In addition, the amendment means 31 is established between the deflection 
operation means 22 of a feedback (negative feedback) loop formation, and 
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proportionality and an integral control means 32. 

[0058] The operation which shows amendment deflection signal deltalC supplied from 
the amendment means 31 to several 1 with the proportional element 33, the integral 
element 34, and adder 35 of proportionality and the integral control means 32 is 
performed, and proportionality / integral signal IPI is expressed with several 3. 
[0059] 

[Equation 3] 

IPI=KP*deltaIC+(KI/p) *deltaIC=KP*HC*deltaI+(KI*HC/p) *deltal, however p are a 
Heaviside operator [0060]. If a correction factor HC is made equal (HC=KVP, HC=KVI) 
to a proportionality coefficient KVP and the integral multiplier KVI, respectively, 
several 3 becomes the same with several 2, and it can be constituted by changing a 
correction factor HC corresponding to a vehicle speed signal VS so that the steering 
property of a vehicle speed corresponding movement may be acquired ranging from the 
time of low-speed transit to the time of high-speed transit. 

[0061] The property Fig. of a (vehicle speed signal VS)-correction factor (HC) is shown in 
drawing 5 . In the property Fig. of drawing 5 , when a vehicle speed signal VS is 0 (stop 
condition), a correction factor HC is set as 0.5. 

[0062] If a vehicle speed signal VS increases from a low vehicle speed field, it will set up 
so that a correction factor HC may increase from 0.5 gradually, and if it becomes beyond 
the predetermined value VK of a high vehicle speed field (for example, 20km/h), it will 
set up so that a correction factor HC may be set to 1.0. 

[0063] Since the target current signal IMS is large enough and drives a motor 10 with 
the sufficiently big motor current IM, sufficient rudder auxiliary force can be made to 
act on a steering system in a low vehicle speed field (vehicle speed signal VS=VL), as 
shown in drawing 8 . 

[0064] Moreover, in a low vehicle speed field (vehicle speed signal VS=VL), since the 
gain of the control system which sets the correction factor HC of the amendment means 
31 as a small value (HC=0.5), and includes proportionality and the integral control 
means 32 is set up small, although the responsibility of steering becomes late, it can 
prevent generating of the sound resulting from a noise etc, or vibration. 
[0065] On the other hand, in a high vehicle speed field (vehicle speed signal VS=VH), 
the target current signal IMS is small, drives a motor 10 with the small motor current 
IM, suppresses the rudder auxiliary force small, and plans stability of steering at the 
time of high-speed transit. 

[0066] Moreover, in a high vehicle speed field (vehicle speed signal VS=VH), since the 
gain of the control system which sets the correction factor HC of the amendment means 
31 as a big value (HC=1.0), and includes proportionality and the integral control means 
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[0067] the correction factor HC twice which replaces the electric power-steering 
equipment concerning claim 3 with the amendment means 31 shown in drawing 4 , 
establishes an amendment means equivalent to an amendment means 31 between a 
target current setting means 21, between deflection operation means 22 and a motor 
current detection means 18, and a deflection operation means 22 respectively, and 
shows a target current signal IMS and a motor current signal IMO to drawing 5 
respectively — the point which constituted so that it carries out and a deflection 
operation means 22 supplies differs from the control means 30 of a claim 3 which shows 
in drawing 4 . 

[0068] each of the target current signal IMS and the motor current signal IMO — 
correction factor HC twice — since it carries out and deflection signal deltal 
(=HC*IMS-HC*IMO) is supplied to proportionality and the integral control means 32 of 
drawing 4 , proportionality / integral signal IPI becomes the same with several 3, and 
an operation equivalent to the configuration of drawing 4 is acquired. 
[0069] The control-response property Fig. of the electric power-steering equipment 
applied to this invention at drawing 6 is shown. The responsibility of steering is 
expressed with the response time tT which the motor current IM converges on the 
target current signal IMS in drawing 6 . 

[0070] Although the response time tT until it is completed as the target current signal 
IMS by the motor current IM is long and the response of steering is slow in a low vehicle 
speed field (VL) as shown in drawing 6 , a high vehicle speed field (VH) shows that the 
response time tT until it is completed as the target current signal IMS by the motor 
current IM is short, and control-response nature is good. 
[0071] 

[Effect of the Invention] As explained above, the electric power-steering equipment 
concerning claim 1 It has a proportionality / integral multiplier setting means to set 
greatly the proportional sensitivity of a proportional element, and the integral gain of 
an integral element as a control means rather than the time of the low vehicle speed 
based on the vehicle speed signal from the speed sensor which detects the rate of a car 
at the time of the high vehicle speed. Since control-response nature at the time of 
high-speed transit can be made quick while preventing the sound at the time of 
low-speed transit, and vibration, the optimal steering feeling according to the run state 
of a car can be obtained. 

[0072] Moreover, the electric power-steering equipment concerning claim 2 It has an 
amendment means to set a deflection signal as a control means greatly rather than the 
time of the low vehicle speed between a deflection operation means, and proportionality 
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and an integral control means based on the vehicle speed signal from the speed sensor 
which detects the rate of a car at the time of the high vehicle speed. Since 
control-response nature at the time of high-speed transit can be made quick while 
preventing the sound at the time of low-speed transit, and vibration, the optimal 
steering feeling according to the run state of a car can be obtained. 

[0073] Furthermore, the electric power-steering equipment concerning claim 3 Since it 
had an amendment means to set greatly a target current signal and said motor current 
signal as a control means rather than the time of the low vehicle speed based on the 
vehicle speed signal from the speed sensor which detects the rate of a car at the time of 
the high vehicle speed, respectively Since control-response nature at the time of 
high-speed transit can be made quick while preventing the sound at the time of 
low-speed transit, and vibration, the optimal steering feeling according to the run state 
of a car can be obtained. 

[0074] Therefore, the sound and vibration which are generated in the steering system at 
the time of a stop and low-speed transit can be prevented, and electric power-steering 
equipment excellent in the control-response nature at the time of high-speed transit can 
be offered. 

[Brief Description of the Drawings] 

[Drawing 1] The whole electric power-steering equipment block diagram concerning this 
invention 

[Drawing 2] The important section block block diagram of the electric power-steering 
equipment concerning claim 1 

[Drawing 3] The property Fig. of (vehicle speed signal VS)-proportionality / integral 
multiplier (KVP, KVT) 

[Drawing 4] The important section block block diagram of the electric power-steering 
equipment concerning claim 2 

[Drawing 5] The property Fig. of a (vehicle speed signal VS)-correction factor (HC) 
[Drawing 6] The control-response property Fig. of the electric power-steering equipment 
concerning this invention 

[Drawing 7] The important section block block diagram of conventional electric 
power-steering equipment 

[Drawing 8] The steering torque (signal TD)-target current signal (IMS) property Fig. 
which made the vehicle speed the parameter (table 1) 
[Description of Notations] 

1 — Electric power-steering equipment, 2 - A steering shaft, 3 — Connecting shaft, 3a, 3b 
— A universal joint, 4 — A steering gearbox, 5 — Rack & pinion device, 5a [ - Rack gear 
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tooth, ] — A pinion, 6 — A manual control-force generating means, 7 — A rack shaft, 7a 8 
[ ~ Ball-thread device, ] — A tie rod, 9 — A front wheel on either side, 10 ~ A motor, 11 12 
— A steering torque sensor, 14 — 15 A speed sensor, 30 — Control means, 16 — A motor 
driving means, 17 — A steering wheel, 18 — Motor current detection means, 21 — A 
target current setting means, 22 — 23 A deflection operation means, 32 — 
Proportionality and an integral control means, 24 33 — 25 A proportional element, 34 — 
26 An integral element, 35 — Adder, Control signal generating means 27 and 28 ~ 
Proportionality / integral multiplier setting means, 31 — Amendment means, HC [ — 
Motor current signal, ] — A correction factor, II — An integral signal, IM — A motor 
current, IMO IMS - A target current signal, IP ~ A proportionality signal, IPI - 
Proportionality / integral signal, deltal [ - Proportional sensitivity, VM / - A motor 
electrical potential difference, VO / — A motor control signal, a VPWM-- PWM signal, VS 
(VL VM, VH) / - Vehicle speed signal. ] (=IMS-IMO) - A deflection signal, deltalC 
(=HC*deltaI) — An amendment deflection signal, KI -- Integral gain, KP 



14/19 



IDS PAT No.3 152339 (08-332969) 



[Drawing 1] 
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[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
A 




[Drawing 8] 




/ 



16/19 



IDS PAT No.3152339 (08-332969) 



[Drawing 2] 
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[Drawing 7] 
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[Drawing 4] 
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